Chemical heterogeneity of the striosomal compartment in the human striatum.
The neurochemical organization of the striosomal compartment in the human striatum was analyzed by histochemical and immunohistochemical techniques applied to postmortem tissue from normal individuals. The striosomes were delineated by using the following markers: acetylcholinesterase (AChE), enkephalin (ENK), substance P (SP), calbindin-D28k (CB), parvalbumin (PV), calretinin (CR), limbic system-associated membrane protein (LAMP), choline acetyltransferase (ChAT), tyrosine hydroxylase (TH), and NADPH-diaphorase. Comparisons were made between striosomal boundaries, as outlined by each marker applied on adjacent sections, and particular attention was paid to possible variations in the chemical features of striosomes along the rostrocaudal extent of the striatum. The main findings of this study are as follows: 1) the striosomal compartment is composed of two chemically distinct domains: a core and a peripheral region; 2) the core is largely devoid of CB and displays a less intense staining for ENK and LAMP than the peripheral region; 3) although striosomes are largely devoid of AChE, the activity of this enzyme is slightly higher in the core than in the peripheral region; 4) the core and peripheral regions are weakly stained for PV and intensely stained for SP; 5) ChAT-, CR- and NADPH-diaphorase-positive neurons are preferentially distributed in the peripheral region; 6) at rostral striatal levels, striosomes are largely devoid of TH, whereas the inverse is true caudally; and 7) at caudal striatal levels, the peripheral region of striosomes is intensely stained for CB and ChAT. These results demonstrate that the striosomes in human display a strikingly complex and heterogeneous chemical architecture.